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(54) FORMATION OF PARAELECTRIC THIN MEMBRANE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To diminish the limitation against high integration by reducing the generation of the history in 
polarization against electric field characteristics of a thin membrane containing barium and strontium and having a high dielectric 
constant, and reducing the temperature increase of the semiconductor device by a dielectric loss by accumulating the thin layer 
having the high dielectric constant by a ECR spattering method while keeping the temperature of a substrate for forming the 
thin membrane within a specific region and thereafter heat-treating the substrate at a temperature above the temperature 
when accumulating. 

SOLUTION: A dielectric thin layer containing barium and strontium is accumulated on a substrate regulated to have a 
temperature of 20-400° C by a spattering method having an electron cyclotron resonance type plasma source, and thereafter 
heat-treated at a temperature higher than the accumulating temperature. The linearity of polarization against electric field 
characteristics is improved by the heat-treatment to show nearly straight line. A dielectric loss caused by the history in 
polarization against electric field characteristics is almost diminished, and thereby extra energy loss of the semiconductor 
device is lost. This method is applied not only to an Si wafer substrate but also to a GaAs, a ceramic and a polymer substrates, 
etc. 
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